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This chapter gives the background of the study, the statement of problem, objectives and the justification of the study.

1.1  Background of the Study
The Ministry of Health and Social Welfare (MOHSW) of Tanzania defines medical waste, as the hazardous wastes or not, that is generated during medical assistance, and it embraces activities of diagnosis or analysis as well as preventive, curative and palliative treatments in the field of human and veterinary medicine (MOHSW, 2007). According to Lubasi-Kapijimpanga, 2008 medical waste is defined as end product of medical services such as medical devices, sharps, blood, body parts, chemicals, pharmaceuticals, and radioactive materials (Torbay Council: Clinical waste, December, 2003). Domestic medical wastes are medical wastes generated by home medical based care. These may be human care or animal care.

Medical wastes are referred to be potentially harmful to those who come into contact with clinical waste, due to its nature such as chemical, radioactive, infectious, biological and sharp content. Also some of clinical wastes are not classified as non-hazardous.

There is increasing of patients that are taking home based care treatment, as the increase in number insulin dependent and other related medical care contributes to the increase of generation of clinical waste generated in homes. The process of collection, to disposal of potentially hazardous wastes should be managed by local authorities (municipals), the management may be inadequate and in part unsafe as noted in many cities.
For the first time, Clinical waste management (CWM) drew attention when it was put in the agenda at the Earth Summit of the United Nations Conference on Environment and Development (UNCED, 1992). Clinical waste management from that time had become a great matter of scientific research and political deliberations because of its potential occupational hazards, purported impacts on the environment and public health and policy issues of national interest (WHO, 2001).

If not properly managed, clinical wastes cause health risks to the community.  It is important to know that medical wastes may be infectious. For example MRSA (Methicillin - Resistant Staphylococcus Aureus) are some of clinical wastes related diseases (Health services and clinical waste disposal, sub sectorial environmental and social guidelines, October 2009).

Hepatitis C is rapidly spreading among young garbage pickers or scavengers, as they pick up used syringes and other clinical waste from different public or private hospitals of the city for recycling. (The News International, December, 2007). 

1.2  Statement of the Problem
Transportation of waste from generation sites is a growing problem for most of the cities especially in Africa. The WHO suggests that around 80% of clinical wastes are non-hazardous (comparable to domestic waste), 15% are infectious (working stocks and culture of infectious agents, wastes contaminated with infected blood and its derivatives, diagnostic samples, infected laboratory animals, and contaminated medical equipment) and anatomic (recognizable body parts and carcasses of animals) wastes and the remaining 5% is made up of sharps; (1%), toxic chemicals and pharmaceuticals (3%) and genotoxic and radioactive waste (1%) (WHO, 2007).
Waste pickers and collectors are highly exposed to infectious wastes, they are unskilled and they lack protective gears during their duties. And some of home based care handlers fail to follow the proper way of waste management. Exposure to the infectious medical wastes may pose to highly health and environmental risks (Shamshad, 2003).

1.3  Research Objectives
1.3.1  General Objective
The general objective of this study was to assess the public awareness on medical wastes management.

1.3.2  Specific Objectives
The specific objectives of the study were;
i.	To identify types of clinical wastes available in Mabibo, Buguruni and Mbagala wards.
ii.	To identify the methods used to collect and dispose medical wastes at selected homes of Mabibo, Buguruni and Mbagala wards.
iii.	To assess the public awareness on effects of medical wastes.

1.4. Research Questions
i.	What are the types of clinical wastes available in Mabibo, Buguruni and Mbagala wards?
ii.	What are the methods used to collect and dispose clinical wastes at selected homes of Mabibo, Buguruni and Mbagala wards?
iii.	Is the public aware of the effects of medical wastes?


1.5. Significance of the Study
Public health and environmental health are of importance in communities. The public health is required to be secured by protecting the public exposure to clinical waste health hazards. The public health related hazards may include cancer related disease as a result of genotypic problems (radiation wastes), H1N1 (Hem agglutinin Type 1 and Neuraminidase Type 1), physical injuries as a results of sharp tools, broken glasses etc.

As the growth of population in Tanzania, the study will help the life span of people by being out of exposure, the health improvement especially for patients (co-infection) that protected from exposure of infectious materials such as culture of Mycobacterium tuberculosis. Safe community will be healthier hence active in economic growth activities for them and nation as whole, also through management process people will be employed especially to clean, collect and dispose in a proper way. The government will benefit by having low number of patient resulted by medical wastes such as injuries by sharp tools such as needles, also culture of infectious, and genotoxic. Lastly there will be raise of medical waste management companies through collection, transportation and disposal, this will rise a national economy.








The chapter includes some of technical terms used in the study, sources of clinical wastes, types of clinical wastes, methods of clinical waste disposal and the effects of poor clinical wastes management.

2.1. Some Definitions
Health care waste are wastes generated by healthcare centres and research premises, also includes the waste generated in homes as a result of medical care. Infectious wastes are wastes that contain microorganism in sufficient quantity which could result in multiplication and growth of microorganism in the host and they cause infectious disease (Rutala and Mayhall, 1992).

2.1.1 Groups of Clinical Wastes
Clinical waste is divided into different groups of which are identifiable human tissues, blood, animal carcasses and tissue from veterinary canters, hospitals or laboratories, soiled surgical dressings, swabs and other similar waste. Many synonyms to clinical waste exist, and they are currently used interchangeably (Moritz, 1995) in different parts of the world and in many scientific journals. Some of the easily come across synonyms are medical waste, hospital waste and bio-medical waste. The WHO uses the term “healthcare waste” in reports and other official publications. Clinical waste has often been defined differently by countries and researchers alike, international NGOs (Non-Government Organizations) and other global institutions. 

Al-Mutair, et al., (2004) defined medical waste as any solid or liquid waste which is able to cause infection and sourced as a result of medication (medical services). Phillips (1999) defined clinical waste as waste generated from the investigation, medical care, while Abor and Bouwer (2008) focus their definition to include all types of wastes generated in health facilities such as hospitals, medical centres and dispensaries. The WHO considers it to be a by product of healthcare that includes sharps, non-sharps, blood, body parts chemicals, pharmaceuticals, medical devices and radioactive materials (WHO, 2005). 

2.1.2  Types of Clinical Wastes
There are several terms that are representative or part of clinical wastes, includes the following below;

2.1.2.1  Domestic Clinical Wastes
About 10–25% of the volume of healthcare waste from hospitals and healthcare institutions worldwide presents a serious health hazard to patients, healthcare workers, and anybody who comes in contact with it (WHO, 2005, Dinesh et al., 2010). The hazardous wastes are those that may cause sickness or death in fauna and flora and may affect the environment when are not well managed (Johannessen, et al., 2000, Mohankumar, et al., 2011).

In most of countries (mostly developing countries), healthcare wastes have not proper concern very often, health matters remain aside when comparing to economy for the very limited resources they have. Therefore, management of medical waste ends up with very little appreciation (Kuchibanda, 2013). In Tanzania, hazardous and healthcare wastes are improper managed, are collected together with domestic wastes in some of areas, hence causing a public health risk and an environmental burden (Kuchibanda, 2013, Kagonji and Manyele, 2011). An increase in the number of diabetic people who inject themselves with insulin, home nurses taking care of terminally ill patients and other related home care all generate medical waste which can cause health hazards. Clinical wastes include the animal waste, human tissue wastes, sharps, and laboratory wastes.

2.1.2.2. Animal Wastes
Animal waste means all rejected material from animal or human body, these may be carcasses, or blood which might be contaminated with infectious agents to cause harm to  human or animal (Blenkharn, 2007).

2.1.2.3  Discarded Sharps
A sharp is an object that has a sharp point and capable of causing abrasion or penetrating injury. These includes used needles, pipettes, dental picks and drill bits, blades, lancets, scissors and  glass slides (Blenkharn, 2007).

2.1.2.4  Human Tissue Waste
Human tissue waste includes, discarded material containing free flowing blood and other body fluids, tissue, blood products and other body fluids that are taken from a person during surgery, an autopsy or other medical procedure, body fluids and containers in which the specimens are kept (Blenkharn, 2007).

2.1.2.5  Laboratory Waste
Laboratory waste these are wastes produced in a laboratory as a results of diagnostic findings, these may be specimens, tissue, culture, or discarded sharp tools. The laboratory wastes may be produced in various laboratories such as medical laboratories, veterinary laboratories, and in research laboratories (Blenkharn, 2007). 
2.2  Sources of Clinical Waste
There are various sources of Clinical wastes as described below,

2.2.1  Sources of Medical Wastes
The hospital is a primary source of medical wastes followed by human and animal clinics, animal and human health research and home based care and animal care (www.epa.gov (​http:​/​​/​www.epa.gov​)).

Pollutants from healthcare units include biohazards waste, chemicals, pharmaceutical wastes, pathological wastes, radioactive substances, and genotoxic wastes, which can cause serious effects to public and to the environment (Muduli and Barve, 2012, Soysal, et al., 2010, Matiko, 2011). As a result, WHO considered medical wastes as special wastes and it is now commonly acknowledged that certain categories of healthcare wastes are among the most hazardous and potentially dangerous of all wastes arising in communities (Pruss, et al., 1999). In recent years the world has experienced increase in the amount of hazardous waste generated, which was accompanied with the increase in sustainable development and increased familiarity and matter of the environment (Ketlogetswe, et al., 2004). 

World Care (2010) reported that in 1995, Dar es Salaam City was producing about 25 tons/day of solid hospital wastes and the amount increased to 75 tons/day in 2000 while the production of other hazardous wastes was estimated to be 30 tons/day in 1995 and increased to 110 tons/day in 2000. Manyele (2004) reported that the average rate of generation of clinical waste in Tanzania was 0.75 kg/bed, translating into about 800kg/day countrywide. Data from the Ministry of Health and Social Welfare of Tanzania indicate that approximately 400 to 450 kg of syringes and needles are used and must be disposed of every day from various health care and research facilities (MOHSW, 2007). It has also been estimated that, at national level, the overall production of clinical waste is between 12 and 14 tons per day and about 50% of this, is generated in Dar es Salaam, Kagera, Iringa, Kilimanjaro, Arusha, Pwani and Mwanza regions.

2.2.2  Sources of Domestic Clinical Wastes
The increase of volume of clinical waste generated from domestic premises is resulted as the increasing numbers of patients taking home based medical care (as the growing number of diabetic and completely ill patient still taking medication at home) lead to the management for collection and safe disposal of these medical wastes, generally managed by local authorities, may be inadequate and, in part unsafe (Blenkharn, 2007).

Landfill operations are not to be considered it may cause loss and dismissal of microorganisms (infectious agents) to endanger public and environment as well, is advised to treat all medical waste (infectious wastes) before the disposal. Medical wastes are to be treated by incinerator, incinerator reduces the volume size of wastes and its weight by 90% (www.srcosmos.gr (​http:​/​​/​www.srcosmos.gr​)).

2.3  Waste Management in Tanzania
The Dar es Salaam City Council for many years failed to manage wastes generated in a city, and for the time now facing the increase in solid waste, less effort on collection and the disposal. It is estimated that the city generates about 2,600 tons of solid waste per day where by about 40% to 45% of the total waste generated are collected and disposed off to the allocated dumpsite (City Profile for Dar es Salaam, United Republic of Tanzania. November, 2004).
The City started implementation of the strategy on waste management in January 1999, where by the private companies and Community Based Organizations (CBO) come in contract to collect and dispose the waste. The strategic goal was to remain with the assignment of controlling the services offered by the contractors, enforcement of cleansing by laws, and awareness creation to the general public. (City Profile for Dar es Salaam United Republic of Tanzania. November, 2004). Health organizations have an inherent responsibility to ensure that their activities do no harm human health either directly or indirectly. Therefore measuring and minimizing their impact on the environment should be part of their business model.

2.3.1  Health Hazards
The waste management problem is common in squatter zones, where about 75% of the urban population is living with no well organised infrastructures and some social services. Most of resident do not adhere to pay the waste collection charges as the level of awareness of solid waste collection charges is still very low and some of them are unaware. People’s mind-set are stagnant and tied up with cultural ways of waste management, thus they do not see the essence of paying the Refuse Collection Charges) RCCs. The wastes contaminate the area especially water sources, health is being endangered by the use of contaminated water or food produced in contaminated land or soil (www.ioiusa.net/view/article/141601 (​http:​/​​/​www.ioiusa.net​/​view​/​article​/​141601​)).

There is few data on other infections that link directly to heath care waste to speak out that health care waste are infectious although some of them are infectious and some of them are non-infectious. It is suggested and recommended that for personnel that work closely to infectious agents like Hepatitis B Virus (HBV) should be immunized against the disease. However, no vaccine is found against viral Hepatitis C (IAEA, 1988). Waste management is increasing and becoming a complex concern in Tanzania due to improper sorting at source and improper storage, collection, transportation, treatment and disposal. This shows that significant ratio of the waste generated end up in the environment in an unacceptable ways of disposal which accentuates environmental and public health risks.

2.3.2. The Goal of Medical Waste Management Awareness
The goal of medical wastes management awareness is to ensure that the wastes are disposed in such a manner that they do not pollute the environment or become a source of infections to human beings and animals. Therefore, in order to minimize hazards and risks to the environment and the public, appropriate waste management procedures must be implemented by all institutions that generate such wastes and the public should be familiar with the health safety risk and environment risks that may be posed off.

According to Anon (2004) showed that managers have a particular responsibility to ensure that staff receive training on waste management and that policies, plans, guidelines and procedures for waste management are established and strictly adhered to all employees handling medical waste should be adequately trained in safety procedures and in dealing with spillages or other accidents in their respective areas of work. Waste management procedures written in the language most understood by the waste handling staff and the general public should be displayed in all areas where medical waste is generated or handled. It is also recommended that labelling of medical waste containers should be multi-lingual to enable those involved in handling the wastes and members of the general public to understand the hazardous nature of the contents and take the necessary precautions (BAN and HCWH, 1999).
 
On the other hand, it has been reported that hospitals and other employers of health care workers do not provide adequate training to workers involved in waste management, making them inadequately prepared to perform their duties efficiently and safely (OTA, 1988). Also it had been reported that some hospitals in Tanzania use untrained casual labourers in medical waste management and general cleanliness, and that the level of knowledge of health workers in medical waste management issues was low (Manyele and Anicetus, 2006). 

2.4. Effects of Poor Clinical Waste Management
Clinical wastes are dangerous if not well managed, if handled properly and disposed of carefully the risk of infection or injury can be minimized. Healthcare facilities generate healthcare wastes, which are dangerous to environment and public health (Muduli and Barve, 2012).

Management of medical waste is an issue of great concern for public health authorities because such waste has a great potential to cause injury and infection to humans and animals, in addition to environmental pollution (Garner and Simmons, 1983; Rutala and Mayhall, 1992; WHO, 2004). Infectious clinical waste can cause disease in humans either through direct contact or indirectly by contamination of soil, ground or surface water and air (Lubasi-Kapijimpanga, 2008). Contamination of the environment by medical wastes renders it anaesthetic, and soils become not suitable for growing crops and other plants for human use. For instance, Ekhaise and Omavwoya (2008) reported that liquid waste discharged in the environment from hospitals in Benin City, Nigeria contained various genera of bacteria including Klebsiella, Pseudomonas, Escherichia, Serratia, Staphylococcus, Streptococcus, Proteus and Bacillus, which have significant impact on environmental pollution and predisposes workers in the waste management units, and users of wastewater to infection by these bacteria.

2.4.1  Effects of Poor Waste Management Global in Brazil
By using Brazil as an example, law of environment No. 7 (1982) of Brazil, law of the atmospheric and air protection (1992), and law of transport of hazardous materials (2005) are the laws that work on medical waste management. The waste management encounter problems especially on transport to storage containers, transport through improper covered trolley, and some put containers near the street in the hospitals premises, in hospital room waste are put in the corner of hospital room up to time when it will be transported to dumpsite in proper disposal. Also most of trucks used to carry are open, remain uncovered or improper covered as the use of unskilled labour, as a sign of lack of training (Sawalem, 2008). Consider the scenario follows, when shifting a radiotherapy institute, a sealed radiotherapy source left in old premises. Individual who accessed the old premise took the radiotherapy source to home, hence brought 249 people exposed to, of which caused the public health risks. (IAEA, 1988).

The directive way of waste management is as follows, sorting at the point of generation, collection, transportation, storage and treatment. There is a tendency of health care institutes to hide their waste report to the registry due to the weakness of registry function. This shows to lack sensitivity from the facilities management, of which mean there is lack of awareness on health risks to the public and environmental issues.

2.4.2  Effects of Poor Waste Management in Tanzania
In Tanzania, hazardous and healthcare solid wastes are stored, transported and disposed of together with domestic wastes, hence creating a health risk and an environmental risks too (Kuchibanda, 2013). 
The general public’s health can be affected by clinical waste due to improper practices during medication process, such as dumping of medical waste in municipal dustbins, open spaces and water bodies that can lead to the spread of diseases. Air emissions by incinerators and open burning can lead to public exposure to harmful gases which can cause cancer and respiratory diseases. Exposure to radioactive waste in the waste stream can also pose serious health hazards to workers and public as general. Also home based care service is one of ignored area among the sources of medical wastes.

2.5  Governing Laws
In Tanzania the EMA Act 2004 (Environmental Management Act), Local Government (Urban Authorities) Act No. 8 of 1982 and the Local Government (District Authorities) Act No. 7 of 1982 together have mandated to Local Government Authorities to facilitate provision of sanitation management and waste management services. The Environmental Management Act (EMA, 2004) provides for legal framework for environmental management in the country. EMA is basically applied by NEMC (National Environmental Management Act) it mandates Local Government Authorities (LGAs) to issue and enforce guidelines and standards on management of general waste. It further prohibits import or export of hazardous waste without a permit issued by the Minister responsible for Environment. It further requires any movement of hazardous waste within the country be conducted in a proper manner that prevents or minimizes adverse effects to human health and the environment (The Environmental Management Act No. 20 of 2004).

2.6. Conceptual Framework
In daily medical activities people, communities and general public produce or generate wastes (medical) of which require proper management from generation, sorting, storage, treatment, transportation and final disposal.
Most of practitioners (health practitioners, waste collectors) and those being administered are facing the problem on wastes management of which may be resulted from not being aware of waste management or financial problem (treatment and transport).

Domestic clinical wastes have a crucial effect to the societies especially on microbial contamination (biological factor), physical damages/injury (physical factor), and chemical toxification (chemical factor) of which affect community health and safety.
Public awareness is of importance to overcome or reduce community health and safety risks that resulted as improper waste management.









The chapter gives description on the geographical location, the study paradigm, study design, population of the study, sampling procedures and the sample size and how the data were analysed at the end.

3.1. Study Area
The Dar es Salaam city is located between latitudes 6036” and 700” to the south of equator and longitudes 3900” and 33033” to the east of Greenwich. On the east the city is bounded by Indian Ocean and bounded by Coast region on the other sides (Kibaha west part, Bagamoyo northern part and Mkuranga on southern part). (UNISDR Regional office for Africa 12/11/2012).

The total surface area of region is 1,800 square kilometres (km2), whereby 1,393 km2 of land mass with eight offshore islands, which is about 0.19% of the entire Tanzania Mainland’s area. Temeke district has the largest land surface area followed by Kinondoni and Ilala the last small area occupier (www.citypopulation.de/php (​http:​/​​/​www.citypopulation.de​/​php​)).

The census of 2012 (Population and Housing Census), the city had 4,364,541 residents (NBS, June 2013) of the three Municipalities, Kinondoni had the highest population with a total of 1,800,000 residents, followed by Temeke with 1,368,881 and Ilala with 1,220,611 (www.citypopulation.de/php (​http:​/​​/​www.citypopulation.de​/​php​)).  Mabibo ward is allocated in Kinondoni municipal, it has a surface area of 3.93 Km2 and a population of 85,735 as per 2012 population census. Total number of buildings is 16,349 includes residential and non-residential building (NBS, 2012).
Buguruni ward is allocated in Ilala municipal, it has a surface area of 3.49 Km2 and a population of 70,585 as per 2012 population census. Total number of buildings is 12,315 includes residential and non-residential building (NBS, 2012).  Buguruni northern boundary is formed by Msimbazi river valley, separating Buguruni from Tabata and Kigogo. This part is where Maruzuku, Kisiwani and Mivinjeni sub wards are located, whereby Maruzuku and Kisiwani are the industrial areas and Mivinjeni is more of residential. 

Mbagala ward is allocated in Temeke municipal, it has a surface area of 3.34 Km2 and a population of 52,582 as per 2012 population census (NBS, 2012).





3.2  Study Paradigm
The research used quantitative approaches to data collection and analysis of which interviews and questionnaire were used. The trends of opinions and thought were revealed through qualitative approach, and went on into the problem. Unstructured, semi-structured techniques and other methods included, individual interviews, and a participation observation. The quantitative method was used to quantify the problem by producing numerical data that was changed into useful statistics. The data was used to quantify behaviours, opinions, attitudes, and other defined variables to give clear results from a larger sample population. Quantitative data collection methods included closed-ended questionnaire, face to face interviews and systematic observations.

3.3. Study Design
The research used cross-sectional study to assess the public awareness on domestic medical waste management. The study showed the relationship between two variables independent and dependent variables. The main role of a research design was to ensure that the facts obtained enables to effectively address the research problem logically as possible needed. In study, obtaining information relating to the research problem generally reflect specified the type of evidence needed to test a theory, to evaluate a program, or to accurately describe and assess meaning related to an observable.

3.4  Sampling Procedure and Techniques
The study done by using random sampling whereby every member had an equal and independent opportunity to be selected. The respondents were drawn randomly from three wards of Dar es Salaam municipals as representatives, Mabibo for Kinondoni, Buguruni for Ilala and Mbagala for Temeke.

The respondents were found through permission that is released by regional registrar office (Dar es Salaam) to a researcher to go to the field to collect data. Researcher was introduced to the community by community leaders in every ward (Mabibo, Buguruni and Mbagala ward) and the researcher introduced the matter and requested the members (respondents) to participate in the study by responding to questionnaires and some of them to respond to interviews.

3.5. Sample Selection and Sample Size
This study was employed a probability sampling method to get the appropriate sample size. The single population proportion formula was used to obtain the required sample size. To get adequate precision, the sampling precision of the study was 95% confidence interval. The following formula below was used to calculate the sample size where by 15% where used as known percent (www.r-tutor.com (​http:​/​​/​www.r-tutor.com​), Krejcie,  1970). 

Whereas;
 = sample size,
 = number of study area population, 
 CI=95%, e= corresponds to maximum likely error and is 5% to be used in this study.
 =1.96, zα∕2 is given by qnorm (.975)
Researcher considered ratio of variable in a study of known ideal of 15%.
Therefore,
p = 15% = 0.15, 
p + q = 100%, 
q = 100 – 15 = 85%,
 q = 0.85
As per NBS 2012 sensor record the population, Mabibo has 85,735, Buguruni has 70,585 and Mbagala (Urban) has 52,582





n     =                   208,902 (1.96)2 x 0.15 x 0.85
           		  (0.05)2 x (2018,902-1) + (1.96)2 0.15x0.085
 =  	195.7196
The proportion of each ward was obtained through the following below formula: 

Whereby:
 QUOTE = Proportional sample size of each ward
 = Number of population in ward,  = Total population of each ward by 2012 and  = Total sample size of the study area
This procedure was used to obtain 196 residents including Local government authority officers and Medical/environment stake holders of Mabibo, Buguruni and Mbagala wards in Dar es Salaam where by questionnaire and interview were used to collect information. 
Mabibo  = (85,735/208902) x 196 ≈ 80
Buguruni  = (70,585/208902) x 196   ≈ 66
Mbagala  = (52,582/208902) x 196   ≈ 50

3.6    Data Collection Methods
The identification of the respondents was first step in collecting the data. The respondents were interviewed. Interviews were helpful in obtaining information about common understanding on medical waste management. List of questions were asked on the management of medical waste in terms of generation, collection, transportation, treatment, disposal and training. The informants were also asked about the clinical waste management in their areas and the challenges involved as well as the problems faced during clinical waste management. The common clinical waste types found in areas was also asked.

The study collected data through primary data collection method and secondary data method. The two data collection methods used were as follows;

3.6.1  Collection of Primary Data
The data were collected through questionnaires, (appendix i) and interviews to medical practitioners, environmental stake holders (verbal conversation) and focused group discussion was applied (appendix ii) whereby the answers for interviews appendix iii) were recorded in a study note book. 
Questionnaires were used to collect data for selected respondents and stakeholders. Interviews were used as a source of data for focused group discussion, medical practitioners, and environmental stakeholders.

3.6.2  Collection Secondary Data TC "3.6.2 Secondary data" \f C \l "1" 
The data of were collected through reviewing city report, a council waste management reports (Dar es Salaam City Council Environmental Reports).

3.7   Reliability and Validity of Data
There is importance to have a reliable data and the reliable ones, the reliability and validity of data collected in study are of needful to verify the efficiency of methods used to collect data.

3.7.1   Reliability of Data
The reliability of data was tested by the use of Cronbanch’s Alpha (α). The reliability test was done using SPSS to find the results in an alpha (α) and found to be above 0.7 then the internal data were reliable.

3.7.2   Validity of Data
Data collection tools were tested before and the results were used to modify the tools such as questionnaires, open questions to enable data collection, in order to get information as much as possible. 

3.8. Data Analysis
The data collected were edited, summarized and coded. Analysis was done using the software known as Statistical Package for Social Science version 22 (SPSS ver. 22). Descriptive statistics (frequencies and percentages) was used to analyse and summarize the findings. Findings were presented in tables, graph, charts, figures and photos.

3.9. Ethical Issues










 RESULTS AND DISCUSSION
The chapter gives description on how the results presented and the previous arguments on the previous studies.

4.1  Types of Domestic Medical Waste Found in Study Area
The medical wastes found in area were discarded syringe, needles, cartridges, broken glass and any other contaminated disposable sharp instruments or items about 29%. The items used to dispose of urine, faeces and other bodily secretions by 13%. Drugs or other pharmaceutical products by 12%. Identified human tissue, blood, animal carcasses soiled surgical dressings, swabs and other similar soiled waste by 6%. Microbiological cultures and potentially infected waste by 4%, whereby 36% could not find domestic medical wastes in area.

Healthcare waste needs to be managed separately from other domestic waste as they have impacts to public health and to the environment. Domestic clinical waste is a medical waste produced by residents within their own homes as a result of medical services. These includes, human or animal tissue, blood or other bodily fluids, excretions, drugs or other pharmaceutical products, swabs or dressings, syringes, needles or other sharp instruments, any other healthcare related waste which may cause infection to a person coming into contact with it (http://www.wandsworth.gov.uk (​http:​/​​/​www.wandsworth.gov.uk​/​​)). The study revealed that most of domestic clinical wastes area is as shown in a figure below, 

Figure 4.1. Domestic Medical Waste Found in Area

4.2    Sources of Medical Wastes Found in a Study Area
Study found that medical waste found in their areas are sourced as clinical waste as a result of home based treatment, animal treatment, and some as a waste disposed of (improper clinical waste disposal from medical centres and pharmaceuticals as responded by respondents interviewed), as presented here below,

Figure 4. 2. Households’ Activities as a Source of Wastes
Clinical waste found about 10%, food preparation and food remains 58%, personal hygiene and sanitation 28%, and other wastes by 4% as per study findings. This shows that most of waste generated in homes are normal waste where by great number is of food remains and food preparation and very little of clinical waste are found as a result of domestic clinical wastes.

4.3   Awareness on Environmental Hazards and Public Health Risks
Respondents in households visited were asked for their views about environmental hazards or risks associated with improper management of medical wastes. 93% of respondent reported that there were some environmental hazards or risks that can be associated with improper collection, treatment, storage and disposal of medical wastes while the remaining 7% of respondents noted that medical wastes posed no risk to the environment. 

Other researchers have also reported that staff involved in management of health care waste in both developing and developed countries lack appropriate training, and consequently, are exposed to health hazards and risks as a result of improper handling of the wastes (Rutala and Mayhall, 1992; WHO, 2004 and Lubasi- Kapijimpanga, 2008; Manyele et al., 2011). Occupational safety and health regulations require that employers must ensure that employees are protected from occupational health hazards, and this demands that workers are trained on methods of protecting themselves against the hazards. It is recommended that personnel charged with waste handling must participate in employee health and continuing education programmes (Kapijimpanga, 2008).

The hazards mentioned included contamination of ground water with toxic chemicals or disease pathogens contamination of air with disease pathogens contamination of air with toxic fumes or gases and contamination of water bodies with disease pathogens.

Regarding public health risks, the study revealed similar response of that 93% of the respondents were aware about the existence of hazards or public health risks associated with collection, treatment, storage and disposal of medical wastes, while 7% of them were not aware of such risks. Some of the mentioned risks were inhalation of infective droplets or aerosols leading to respiratory disease or infection that may be caused by accidental injection or injury. Emissions of toxic gases from incinerators and burnt wastes as well as fumes or air-borne pathogens from open disposal pits were considered responsible for disease in humans. Incineration of medical waste produces toxic gases such as hydrogen chloride, nitrogen oxides and sulphur dioxides while fly and bottom ash contain various toxic elements such as dioxins and furans, some of which are considered to be carcinogenic (Rutala and Mayhall, 1992; BAN and HCWH, 1999). 

The lack of education makes the workers and public prone to exposure to health hazards and risks during waste handling because such people cannot take adequate precautions to protect themselves and the general public. 

This problem is further compounded by the fact that workers in most facilities had not received any formal training on medical waste management and also they are not involving to raise awareness to the public on wastes management.
Also findings revealed that 79.0% heard about waste management while the remaining 21.0% responded that were never heard about waste management hence they are unaware on clinical waste management. 
4.4. Wastes Generated in Medical Facilities and its Management
Under this section it shows how the visited health centers manage the medical waste generated and the way final disposal conducted.

4.4.1. Medical Wastes Generated and its Storage
The most common containers for storage of medical waste in the dispensaries that were visited were plastic buckets (41%) as seen in Figure 4.3 and safety boxes (29%). Others were plastic bags with buckets (26%) and paper boxes (4%). These findings are inconformity with reports of other studies done elsewhere in Africa. For example, in a study by Bisi-Johnson (2013) in Enugu Metropolis in Nigeria involving 12 hospitals, it was observed that sharps, regulated and infectious wastes were stored either in plastic buckets or disposable bags or waste bins or rubber buckets without a clear distinction of the types of wastes in the containers. Chemicals were either disposed through sinks or open pits that posed potential environmental risks through contamination of surface and groundwater resources.

Figure 4. 3. Container (Plastic Bucket) as Found Used in One of Dispensary Visited (Photo by Researcher).

Manyele and Anicetus (2006) reported that hospitals in different regions of Tanzania use dust bins (71%), wheelbarrow (18%) and boxes (7%) for transport of wastes from generation points to incinerators without use of plastic bags. It was evident under this study that two dispensaries have no incinerators and one dispensary have incinerator. The wastes are carried in safety boxes to hospitals that have incinerators.

These observations confirm that standard procedures for storage and handling of medical wastes in health care facilities in Tanzania are not adhered to. This predisposes the staff involved in handling medical wastes, the general public as well as the environment to possible exposure to hazardous or infectious wastes. Also the improper handling of medical waste may pose health and environment risk to the community around or those coming across.

4.4.2. Disposal Methods of Clinical Wastes
The methods of disposal of liquid waste in the study area were draining into the municipal sewage system as found at visited dispensary in Buguruni. While the two visited dispensary one in Mbagala and one in Mabibo ward they dispose the liquid waste at available liquid waste facility. Also the observation found that some of dispensary workers are throwing wastes in ground pit near the facility and waste water directed into designed tanks for waste water. Figure 4.4 and Figure 4.5 below show the disposal situation.

Figure 4. 4. Designed Tank for Liquid Waste Found in One of Visited Dispensary


Figure 4. 5. Grass, Domestic Cans Remains, Medical Bottles, Ashes Remains at Disposal Point as Found in One of Dispensary

Figure 4. 6. Medical Wastes (Generated From Dispensary) Disposed in a Pit in One of Dispensary (Photo by Researcher).

Manyele and Anicetus (2006) In a study of the management of medical wastes in hospitals involving 84 respondents from 8 administrative regions of Tanzania, established that the main disposal methods for medical wastes in the hospitals comprised of open pit burning (48%),burying and incineration. Although it was used by a large number of the hospitals, open pit burning is not advisable as it releases toxic gases to the environment. It has been reported that indiscriminate solid waste and liquid waste disposal contributes significantly to water, air and soil pollution in Tanzania (VPO, 2005).

Sharma, et al., (2007) also reported that in Maldives, liquid wastes, either infectious or others, generated from health care facilities are disposed into ground without any treatment through soak pits which ultimately find their ways into the ground water aquifers. Ayers (1993) reported that leaking underground storage or disposal tanks constitute the biggest threat to underground water and efforts should be made to ensure ground pits are leakage-proof.
In an assessment conducted by the World Health Organization in 22 developing countries, it was revealed that the proportion of health-care facilities that did not use proper waste disposal methods ranged from18% to 64% (WHO, 2004). It has been observed that hospitals that burn wastes or dumping bins which are transported to unsecured dumps release into the environment the wastes containing mercury and other heavy metals, chemical solvents and preservatives such as formaldehyde, which are known to be carcinogenic. Also, when plastics are combusted, they produce dioxins and other pollutants that pose serious human health risks not only to workers but to the general public (BAN and HCWH, 1999). Bisi-Johnson (2013) reported that majority of the workers involved in the final disposal of wastes complained that coughing and catarrh respiratory discharges were their most common health problems.

4.4    Management of Clinical Waste as Found in Study Area
When respondents were asked on how they manage clinical waste found in their area the findings were as follows, 75.0% said that clinical waste are managed as other domestic wastes without much carefully handled, while 25.0% of respondents responded that clinical wastes produced or found in their area are properly and carefully handled. 

For those residents who administer their own home medical treatment it is the responsibility of the healthcare worker, nurse or Doctor to inform the authority that do a clinical collection and clearly define the nature of medical wastes generated such as sharps, infectious or offensive wastes (www.gosport.gov.uk).

Figure 4. 7. Domestic Clinical Waste Management

4.5    Clinical Wastes Management Chain
Half of respondents responded that they were unaware on clinical waste management chain and the remained were unaware of the waste management chain, 50% responded that they are unaware while the remaining 50% they are aware of waste management series, they responded.

Lack of awareness about the health hazards related to health-care waste, inadequate training in proper waste management, absence of waste management and disposal systems, insufficient financial and human resources and the low priority given to the topic are the most common problems connected with health-care waste. Many countries either do not have appropriate regulations, or do not enforce them (WHO, 2005).

4.6. Home Based Care Treatment Status in Dar es Salaam
Basing on findings under this study found that 16 % of respondents responded that they have members (family members) taking home based care treatment and the remained part of 84% responded that they not have family members taking home based care treatment, although some of them they have outpatients who use drugs as per doctors prescriptions. Home based care is a form of medical care given to chronically ill people in their homes (WHO, 2005). 
                   
4.7. Community Knowledge on Domestic Clinical Wastes
Total of 196 respondents asked on the meaning of clinical waste, domestic clinical waste, 56% responded correctly to the definition given while 44% responded that they are not aware of the definition given. There are various articles explaining the meaning of domestic clinical waste with no categories on percentages as per respondents.

4.9. Ways Used to Collect Domestic Clinical Waste Found in Area
Under study respondents included, local government authority (LGA’s), environmental community groups, environmental stakeholders and households. 85% of respondents responded that clinical wastes were collected together with other domestic wastes, and one of the respondents said,
“Ni kawaida kukuta sindano zilizotumika au kuisha muda wake kwenye viroba vya taka.”
Medical wastes need to be segregated separately according to their characteristics at the point of generation (Pruss, et al, 199). 

4.10. Personal Responsibility in Clinical Waste Management
As per study the results shown that 55% responded that municipal council had a responsibility to collect domestic clinical wastes found on their areas, while 39%, 5% and 1.0%  said Health stakeholders, private environmental companies and Non-government organization respectively as tabled below.








In Canterbury district, the Council offers the house hold clinical waste management by free of charge to anyone living in the district. They collect infectious waste, sharps waste (such as needles), cytotoxic (or bio hazardous) waste and offensive waste. Also provide a collection service for nursing homes, residential homes, health centres, tattoo parlours and veterinary establishments (canterbury.gov.uk (​https:​/​​/​www.canterbury.gov.uk​/​" \o "Canterbury City Council​)). The study suggest that the government of Tanzania should host the collection and disposal of domestic clinical wastes for free with no charge.

In Tanzania under NEMC (National Environment Management Council) guidelines, Municipals are responsible to dispose hazardous wastes. Final disposal of hazardous waste involves a number of options, but most involve disposal to land, if only for the residues from treatment processes. Properly designed, engineered and managed landfill may be used for disposal of hazardous wastes. Other option includes co-disposal with municipal where strict and careful operations need to be observed to prevent potential environmental pollution.
The healthcare waste is produced in different sources, from the human and animal clinics and homes (especially diabetic patients and HIV/AIDS patients. However, the mechanism to facilitate HCW management including expired drugs at ground level has not been fully instituted. (http://www.nemc.or.tz (​http:​/​​/​www.nemc.or.tz​/​​), Guidelines for hazardous management).

About 80% of the HCW generated is non-infectious which can be disposed of as household waste. Hazardous and infectious waste accounts for the remaining 20%, of which the generation rate is about 0.41 kg/occupied bed per day for referral, regional and district hospitals or 0.03 kg/patient per day for health centres and dispensaries. Some of the medical facilities in Tanzania are characterized by inadequate and inappropriate waste disposal facilities (http://www.nemc.or.tz (​http:​/​​/​www.nemc.or.tz​/​​), Guidelines for hazardous management).

4.11. Individual Participation on Domestic Clinical Wastes
The study found that 89% of respondents are participating on environmental issues and remaining 11% are not participating. The study also finds that 78% of respondents are participation on general environment cleanness, 15% on seminar (education on environmental issues) and 7% on environmental inspection as tabled below,

Table 4. 2. Field of Participation
	Frequency	Percent





4.12    Role of Corruption in Waste Management
The studies analysing the relationship between illegal waste activities and corruption are scarce, there are various factors fuelling corruption in the waste sector. The need for financial benefits is a prime driver of environmental crime, as industries may make substantial profits by illegally disposing of waste (Terekhova, 2012). Under the study 35% responded that there is corruption during waste collection (inspection) and 65% responded that there is no corruption and signs of corruption during waste collection and management as whole. Corruption hinder the responsibilities of the authorities to stand at their own force, hence medical wastes are put together in bags with other domestic wastes. Exposure to medical waste lead to health problems, therefore corruption should be banned in order to save the public.









In general, healthcare wastes are managed improperly and inconsistently and do not comply with Environmental Management Act, Public Health Act, and WHO recommended guidelines. Environmental management of medical waste was put clear as major environmental issue in Chapter 21 of Agenda 21 that was adopted at the Rio Conference which re-affirmed the Declaration of the United Nations Conference on Human Environment that was adopted in Stockholm in June 1972. Principle 10 of the Rio Declaration states:

“Environmental issues are best handled with the participation of all concerned citizens, on a relevant level”
Each individual on national basis should have appropriate access to information concerning the environment that is held by public authorities, including information on hazardous materials and activities in their communities, and the opportunity to participate in decision-making processes. A nation should facilitate and encourage public awareness and participation by making information widely available. Effective access to judicial and administrative proceedings, including redress and remedy should be provided. 

5.2. Recommendations
To minimize the risks associated with incineration of medical waste, the use of alternative technologies for waste treatment is highly recommended. WHO (2004) recommended that there is a need for effective and scaled-up promotion of non-incineration technologies for the final disposal of health care waste to prevent the disease burden from unsafe health care waste management and exposure to dioxins and furans. However, until developing countries have access to alternative health care waste management options, that are safer to the environment and human health, incineration will continue to be used.

Key elements of appropriate operation of incinerators including effective waste reduction and waste segregation, placing incinerators away from populated areas, satisfactory engineered design, construction following appropriate dimensional plans, proper operation, periodic maintenance, and staff training and management must be strictly taken in action.

Also training to the public on domestic clinical waste management should be applied; the training should be for the waste handlers, households (public) by the health centres around their areas. Also the ministry of health under its organisations should program the plans of explaining and educating the public on the effects of medical wastes.

It can be concluded from this study that, there is a great need for establishment of stringent waste management programmes in health care facilities and pharmacy in the city, such programmes have to be managed by skilled personnel who will regularly receive training on waste management technologies. It is also important that the government and other health care providing institutions increase the budget for waste management activities in order to ensure that the activities are conducted in an efficient manner to protect the workers and the general public from risks and hazards associated with improper management of medical wastes. 
Continuing public awareness programmes on hazards associated with medical wastes are required in order to mobilize the workers and general public to support the waste management policies, plans and procedures, which should also be reviewed from time to time as needs arise.

To effectively manage healthcare wastes, provision of education and training to healthcare workers and to a public were considered an important requirement. By building a strong knowledge base among healthcare workers, they will engage in practices that protect them and their patients as well as the general public and the environment.

The nature of healthcare facility was observed to influence the proportion of the hazardous wastes in the total wastes, the governing authority should enforce the laws governing waste management.
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APPENDICES
Appendix 1  :   Questionnaire
Questionnaire
Questionnaires for Residents (Dar es Salaam Residents) [No………….]
(This questionnaire is intended for educational purposes only. The name of respondents and Streets will be confidential to the researcher)
Name of interviewer: ……………………………
Ward: ……………………………………… Municipal: ………………. Street: ………
1.0.	Background Information of The Respondent
1.1	Name: …………………………………….. (Optional)
1.2	Mobile Number: …………………………..
1.3	Sex: 1. Male ( )   2. Female ( )
1.4	Age: 1. Between 7 & 17 ( ) 2. Between 18 & 40 ( ) 3. Between 41& 65 ( ) 4. Above 65  ( )
1.5	Marital status: 1. Single ( ) 2. Married ( ) 3. Divorced ( ) 4. Widowed ( ) 5. Separated ( )
1.6	Level of education: 1. Standard VII ( ) 2. Secondary    ( ) 3. Higher learning ( )
1.7	Source of income 1. Farming and livestock ( ) 2. Entrepreneurship ( ) 3. Salary or wage ( ) 4. Other (Mechanics, specify) ……………… ( )
1.8	Estimated income per year 1. Below 5,000,000 Tsh ( ) 2. Above 5,000,000 Tsh ( )
1.9	Estimated number of house hold: 1. Below 6 ( ) 2. More than six ( )
1.10	How long have you been living in the area? 1. Less than a year ( ) 2. 1 year to 3 years ( ) 3. 4 years to 5 years ( ) 4. More than 5 years
1.11	Which of the following do you have in your area (street)?
1.	Dispensary ( ) 2. Hospital ( )  3. Veterinary centre ( ) 4. Medical laboratory ( ) 5. Pharmacy
1.12	Do you keep any livestock in your area/ home compound? 1. Yes ( ) 2. No ( )
1.13	Which of the livestock you keep? 1. Chicks ( ) 2. Goats ( )  3. Cows ( ) 4. Other …….. specify ( )
2.0. Environmental and Domestic Clinical Waste Management Concept
2.1. Have you got involved in environmental issues?
1. Yes ( ) 2. No ( )  
2.2. In which part have you played on environment issues? 
1. Environmental education/seminar ( ) 2. Environmental inspection ( ) 3. Environmental cleanness ( )
2.3. Where have you got involved in environmental issues?
1. Household activities ( ) 2. Community based activities ( ) 
3. Work place involvement ( ) 4. Other ………specify ( )
2.4. Have you heard about waste management?
1. Yes ( ) 2. No ( )  
2.5. Are you familiar with the following sequence?
Generation/sorting or segregation/collection/transportation/treatment and final disposal
1. Yes ( ) 2. No ( )  
2.6. Households activities always are source of wastes. How do you generate your domestic wastes?
1. Through food preparation and food remains ( ) 2. Through sanitary hygiene ( ) 3. Through health/animal care home based ( ) 4.None the above …. Specify ( )
2.7. In your area/home is there any who take home based treatment? 
1. Yes ( ) 2. No ( )
2.8. If yes in 2.7 how do you manage the waste generated from such situation?
1. Manage in the same way as other solid waste ( ) 2. Take control in so peculiar care ( )
2.9. As per sequence given in 2.5 above how do you manage to control wastes generated in your area/home compound?
1. Produce waste as much as possible ( ) 2. Reduce generation of wastes as much as possible.
2.10. Medical waste is any  waste which consists wholly or party of human or animal tissue or other body fluids, exertions, drugs or other pharmaceutical products, swabs or dressings, syringes, needles or other sharp instruments which unless rendered safe may prove hazardous to any  person coming into contact with it. Are you familiar with this definition? 1. Yes ( ) 2. No ( )  
2.11. What are the types of clinical wastes found in your home compound?
1. Identifiable human tissue, animal carcasses and tissue from veterinary centres, hospitals or laboratories, soiled surgical dressings, swabs and other similar soiled waste ( )
2. Discarded syringe needles, cartridges, and disposable sharp instruments ( )
3. Microbiological cultures and infected waste ( )
4. Drugs and other pharmaceutical products ( )
5. The items used to dispose of urine, faeces and other bodily secretions ()
2.12. What are the types of clinical wastes found in your area/street?
1. Identifiable human tissue, animal carcasses and tissue from veterinary centres, hospitals or laboratories, soiled surgical dressings, swabs and other similar soiled waste ( )
2. Discarded syringe needles, cartridges, and disposable sharp instruments ( )
3. Microbiological cultures and infected waste ( )
4. Drugs and other pharmaceutical products ( )
5. The items used to dispose of urine, faeces and other bodily secretions ()
2.13. What are the methods used to collect medical wastes in your area?
1. Collected in separate containers or bags (labelled) ( )
2. Collected together with other domestic wastes	( )
3. Collected in separate containers with no labels or identity ( )
4. Collected in separate containers/bags labelled and taken to collection point ( )
2.14. Medical waste may cause some of community health and safety risks
1. Yes ( ) 2. No ( )  
2.15. Medical waste may cause some of environment risks
1. Yes ( ) 2. No ( )  
2.16. In your knowledge do you think who is responsible to collect medical waste collected in your area/street?
1. Municipal council ( ) 2. Medical stake holders ( ) 3.Private environment companies ( ) 4.Non-Government organisation ( )
2.17. In your area is corruption exiting in waste management?














Appendix 2   :   Questionnaires For Local Government Authority and Medical/Environment Stake Holders In Dar Es Salaam

Questionnaires For Local Government Authority and Medical/Environment Stake Holders In Dar Es Salaam [ No………….]
(This questionnaire is intended for educational purposes only. The name of respondentsandStreets will be confidential to the researcher)
Name of interviewer: ……………………………
Ward: ………………………………………… Municipal: ………………. Street: 
1.0 Background Information of The Respondent
1.1 Name: …………………………………….. (Optional)
1.2 Mobile Number: …………………………..
1.3 Sex: 1. Male ( )   2. Female ( )
1.4 Age: 1. Between 7 & 17 ( ) 2. Between 18 & 40 ( ) 3.Between 41& 65 ( ) 4. Above 65  ( )
1.5 Marital status: 1. Single ( ) 2. Married ( ) 3. Divorced ( ) 4. Widowed ( ) 5. Separated ( )
1.6 Level of education: 1. Standard VII ( ) 2. Secondary    ( ) 4.Higher leaning ( )
1.7 Source of income 1. Farming and livestock ( ) 2.Entrepreneurship ( ) 3.Salary or wage ( ) 4. Other ……………… ( )
1.8 Position. Below 5,000,000 Tsh ( ) 2. Above 5,000,000 Tsh ( )
2.0. Environmental and Domestic Clinical Waste Management Concept
2.1. Have you got involved on environmental issues?
1. Yes ( ) 2. No ( )  
2.2. In which part have you played on environment issues? 
1. Environmental education/seminar ( ) 2. Environmental inspection ( ) 
3. Environmental cleanness ( )
2.3. Where have you get involved on environmental issues?
1. Household activities ( ) 2. Community based activities ( ) 
3. Work place involvement ( ) 4. Other ………specify ( )
2.4. Have you heard about waste management?
1. Yes ( ) 2. No ( )  
2.5. Are you familiar with the following sequence?
Generation/sorting or segregation/collection/transportation/treatment and final disposal
1. Yes ( ) 2. No ( )  
2.6. Medical/clinical activities always are source of wastes. How do you generate your medical wastes?
1. Through sanitary hygiene ( ) 2. Through health/animal care home based ( ) 3. Through daily patient care/laboratory analysis/treatment ( ) 4.None the above …. Specify ( )
2.7. In your area/street is there any who take home based treatment? 
1. Yes ( ) 2. No ( )
2.8. If yes in 2.7 how do you manage the waste generated from such situation?
1. Manage in the same way as other solid waste ( ) 2. Take control in so peculiar care ( ) 3. Educate the house hold on how to manage such waste ( )
2.9. As per sequence given in 2.5 above how do you manage to control wastes generated in your area/home compound?
1. Produce waste as much as possible ( ) 2. Reduce generation of wastes as much as possible.
2.10. Clinical waste is any  waste which consists wholly or party of human or animal tissue, blood or other body fluids, exertions, drugs or other pharmaceutical products, swabs or dressings, syringes, needles or other sharp instruments which unless rendered safe may prove hazardous to any  person coming into contact with it. Are you familiar to it?
1. Yes ( ) 2. No ( )  
2.11. What are the types of clinical wastes found in your working area?
1. Identifiable human tissue, animal carcasses and tissue from veterinary centres, hospitals or laboratories, soiled surgical dressings, swabs and other similar soiled waste ( )
2. Discarded syringe needles, cartridges, and disposable sharp instruments ( )
3. Microbiological cultures and infected waste ( )
4. Drugs and other pharmaceutical products ( )
5. The items used to dispose of urine, faeces and other bodily secretions ()
2.12. What are the types of clinical wastes found in your area/street?
1. Identifiable human tissue, animal carcasses and tissue from veterinary centres, hospitals or laboratories, soiled surgical dressings, swabs and other similar soiled waste ( )
2. Discarded syringe needles, cartridges, and disposable sharp instruments ( )
3. Microbiological cultures and infected waste ( )
4. Drugs and other pharmaceutical products ( )
5. The items used to dispose of urine, faeces and other bodily secretions ()
2.13. What are the methods used to collect medical wastes in your area?
1. Collected in separate containers or bags (labelled) ( )
2. Collected together with other domestic wastes	( )
3. Collected in separate containers with no labels or identity ( )
4. Collected in separate containers/bags labelled and taken to collection point ( )
2.14. Medical waste may cause some of community health and safety risks
1. Yes ( ) 2. No ( )  
2.15. Medical waste may cause some of environment risks1. Yes ( ) 2. No ( )  
2.16. In your knowledge do you think who is responsible to collect medical waste collected in your area/street?
1. Municipal council ( ) 2. Medical stake holders ( ).3.Private environment companies ( ) 4.Non-Government organisation ( )
2.17. In your area is corruption exiting in waste management?

















Appendix 3   :   Maswali ya Mhojaji ya Kwa Wakazi wa Dar Es Salaam 

Maswali ya Mhojaji ya Kwa Wakazi wa Dar Es Salaam 
(Maswali haya  ni kwa suala la elimu pekee. Jina la mhojiwa na mtaa anaotoka anaoishi  ni siri kwa mtafiti na mhojaji pekee) Namba ya simu na jina ni hiari ya mhojiwa kuruhusu au kuandikwa kwenye utafiti huu.
Jina la Mtafiti: 							SIMU: 
Barua pepe: 			Mtaa:                           Kata: 			Manispaa:
Mtafiti msaidizi:
1.1	Taarifa za Awali Za Mhojiwa
1.1	Jina …………………………………………….
1.2	Simu …………………………………………
1.3	Jinsia 1.ME ( ) 2. KE ( )
1.4	Umri : 1. Kati ya 7&17 ( ) 2. 18 & 40 ( ) 3. 41 & 65 ( ) 4. Zaidi ya 65 ( ) 
1.5	Ndoa : 1. Mseja ( ) 2. Oa/olewa ( ) 3. Mtalaka ( ) 4. Mjane/Mgane ( )
1.6	Elimu: 1. La 7 ( ) 2. Sekondari ( ) 3. Elimu ya juu ( ) 4. Nyinginezo ………………………………… ( ) 
1.7	Vyanzo vya kipato : 1. Kilimo na ufugaji ( ) 2. Biashara/ujasiliamali ( )3. Mshahara/kibarua ( ) 
4. Nyinginezo ………………….( )
1.8	Wastani  wa kipato kwa mwaka: 1. Chini ya 1000,000 ( ) 2. 1000000 – 5000000  ( ) 3.5000000-10000000 ( ) 4. Zaidi ya 10000000 ( )
1.9	Wastani wa wanakaya : 1 1-3 ( ) 2. 4-6 ( ) 3. Zaidi ya 6
1.10	Umekuwa ukiishi eneo/mtaa huu kwa muda gani? 1. Chini ya mwaka 1 ( ) 2. Mwaka 1 – miaka 3 ( ) 3. 4 – 5 4. Zaidi ya miaka 5
1.11	Kipi kati ya hivi kina patikana mtaani kwako? 1. Zahanati ( ) 2. Hospitali ( ) 3. Kituo cha huduma za mifugo ( ) 4. Maabara ya binadamu ( ) 5. Duka la madawa ya binadamu/mifugo ( )
1.12	Je mnafuga nyumbani/eneo linalo kuzunguka? 1. Ndiyo ( ) 2. Hapana ( )
1.13	Kama ndiyo  katika 1.12 ni mifugo gani unafuga/inafugwa eneo lako? 1. Kuku ( ) 2. Mbuzi ( ) 3. Ng’ombe ( ) 4. Nyinginezo …………………………….( )
2.0	 Uelewa Juu ya Mazingira na Udhibiti/Usimamizi Taka Zinazo Zalishwa na Matibabu  Yanayofanyika Majumbani (Kwa Wanadamu na Mifugo)
2.1	Je umewahi kushiriki  shughuli za Mazingira? 1. Ndiyo ( ) 2. Hapana ( ) 
2.2	Je ulikuwa na nafasi gani katika ushiriki wako ? 1. semina/elimu ya Mazingira ( ) 2. Ukaguzi wa usafi wa Mazingira ( ) 3. Kwa kufanya usafi wa Mazingira ( )
2.3	 Ni  mahali gani/eneo lipi ulishiriki katika suala  la Mazingira? 1. Shughuli za usafi wa nyumba/nyumbani ( ) 2. Shughuli za usafi za jamii ( ) 3. Ushiriki wa Usafi wa mahali pa kazi ( ) 4. Nyinginezo …………..( )
2.4	 Je umewahi kusikia kuhusu udhibiti taka? 1. Ndiyo ( ) 2. Hapana ( ) 
2.5	Je una uelewa wowote  kuhusu  mpangilio huu kwenye udhibiti taka?1.Uzalishaji taka/uchambuaji au utenganishaji taka/ukusanyaji/usafirishaji/udhibiti(kuzitibu)/kuzitupa eneo husika 1. Ndiyo ( ) 2. Hapana ( ) 
2.6	 Shughuli za nyumbani  mara zote ni chanzo cha taka. Ni kwa namna  gani  huwa unazalisha taka? 1. Uandaaji wa vyakula na mabaki ya vyakula ( ) 2. Usafi binafsi ( ) 3. Matibabu ya nyumbani/matibabu ya mifugo ( ) 4.  Nyinginezo ………………………………… ( )
2.7	Katika eneo lako/nyumbani mwako kuna yeyote anayepata matibabu nyumbani? 1. Ndiyo ( ) 2. Hapana ( )
2.8	 Kama ndiyo kwa 2.7 ni kwa kiasi gani umekuwa ukidhibiti taka zinazozalishwa katika hali hiyo? 1. Hudhibiti taka kama ilivyo kwa taka zingine ( ) 2. Hudhibiti kwa uangalifu zaidi na pekee ( )
2.9	Kwa mtiririko ulio tolewa 2.5 hapo juu ni kwa namna gani huwa unadhibiti taka zinazozalishwa hapo nyumbani? 1. Kuzalisha taka kadri niwezavyo ( ) 2. Kupunguza  uzalishaji wa taka kadri iwezekanavyo ( )
2.10	Taka matibabu ni kila aina taka kama vile maiti au sehemu ya mwili wa mwanadamu au mnyama, damu au majimaji, dawa, sindano na vitu vyenye ncha  vinavyo weza kuathiri afya ya binadamu. Je una uelewa juu ya hili? 1. Ndiyo ( ) 2. Hapana ( ) 
2.11	 Je ni aina gani ya  taka za kimatibabu  zinazopatikana  kwenye eneo lako? 1. tishu za mwili wa binadamu, damu, mizoga ya wanyama na tishu za wanyama kutoka vituo vya mifugo, hosipitali, au maabara, vifungashio vya huduma za upasuaji na zingine zifananazo na hizo ( ) 2. Sindano zilizotupwa hovyo, wino, chupa zilizovunjika hovyo na vingine vilivyo ambatana na vijidudu au kemikali na vifaa vyenye ncha kali ( ) 3. Mazalishia ya vijidudu/bacteria (cultures) kutoka maabara au vituo vya utafiti ( ) 4. Dawa na bidhaa zifananazo na hizo ( ) 5. Vikusanyia mikojo, kinyesi na taka mwili zingine ( ) 6 hakuna ( )
2.12	 Ni njia zipi zinazotumika kukusanya taka zinazotokana na matibabu katika eneo lako? 1. Hukusanywa kwenye mifuko  au makasha tofauti yenye alama maalum ( ) 2. Hukusanywa pamoja na taka zingine zinazo zalishwa nyumbani ( ) 3. Hukusanywa kwenye mifuko  au makasha tofauti yasiyo alama maalum ( ) 4. Hukusanywa kwenye mifuko  au makasha tofauti yenye alama maalum na kupelekwa mahala pa kuhifadhi taka ( )
2.13	Taka zinazotokana na matibabu zinaweza kuwa na madhara kwa afya ya jamii na usalama wake 1. Ndiyo ( ) 2. Hapana ( ) 
2.14	 Taka zinazotokana na matibabu zinaweza kuwa na madhara kwenye Mazingira yetu 1. Ndiyo ( ) 2. Hapana ( ) 
2.15	Kwa uelewa wako unafikiri ni nani mwenye dhamana ya kukusanya taka zitokanazo na matibabu  mtaani kwako/eneo lako? 1. Manispaa ( ) 2. Wadau wa Afya ( ) 3. Makampuni binafsi ya Mazingira ( ) 4. Mashirika yasiyo ya kiserikali ( )
2.16	Kuna ulazima wa wewe kushiriki  kwenye udhibiti taka zinazotokana na matibabu           1. Ndiyo ( ) 2. Hapana ( )
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